New affinity adsorbents containing deoxycytidine, deoxyadenosine, or deoxyguanosine and their interactions with deoxynucleoside-metabolizing enzymes.
3'-(4-Aminophenyl phosphate) derivatives of deoxycytidine (dCyd), deoxyadenosine (dAdo), and deoxyguanosine ( dGuo ) were synthesized. The inhibitory effects of these compounds on mammalian and bacterial deoxynucleoside kinases and several other deoxynucleoside-metabolizing enzymes were examined. The same derivatives were coupled to carboxyl-terminal Sepharose CL-6B (3-8 mumol of ligand/mL of gel), and each of the resulting affinity adsorbents was tested with various partially purified enzymes. Reasonable correlation between the inhibitory effect of a soluble deoxynucleoside 3'-phosphate diester and affinity of the corresponding Sepharose adsorbent for the enzyme was observed. Among the three dCyd kinases examined, only the bovine mitochondrial enzyme was adsorbed onto the dCyd-Sepharose column and eluted biospecifically by 1 mM dCyd (1400-fold purification). Its Ki toward the dCyd derivative was relatively low (1.1 mM), whereas no measurable inhibition was seen with mammalian cytosol or bacterial enzymes that did not stick to the column. The Ki of the dAdo derivative toward three dAdo kinases was more than 5 mM in each case, and none of these were retained by dAdo-Sepharose. Among the other dAdo-metabolizing enzymes examined, nucleoside phosphotransferase from barley (Ki = 1.2 mM) was adsorbed to dAdo-Sepharose at pH 5.0 and was biospecifically eluted with dAdo or AMP after suppressing ionic binding by adjusting the pH to 6.0 (480-fold purification to homogeneity). Mammalian mitochondrial dGuo kinase (beef liver) showed the lowest Ki (0.16 mM) among the enzymes tested and was biospecifically purified with dGuo -Sepharose (2800-fold purification).(ABSTRACT TRUNCATED AT 250 WORDS)